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BACKGROUND OF THE INVENTION 

1. Field of the invention 

*mwte, mm^, mm<Dt$i-^ mmm^mti. mmvk&i&m 

2. Description of the related art 

&<DmKitm-r z> mm r c mm t <dx r (Dmmmmmm £ 

fcmmteMMmik^x^mffi.mm$:5\£&^ #37^ ^mfcmu&m® 
^j^is^^u &mm*%mt ^xm^^^mi^mmmm^um^ti^ «t 
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$ 5)«©^Si It, #M 2 0 0 0 - 4 4 8 7 5 f^iCtt, (A) (R 
•).S i (OR") 4 ^ (R'tR'li-ffiOfSISt*, m[iO~2©Sttfc5o ) 
-e*£*L5j&9\ (B) Mt£#K RTf (C) ztf y 

<7>-t\ «^t?nsfiMasaxsms3v^T7K5>* ^tm^-t^si^^^JSkRxj^iL 
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»7L©*E}:^f(Dv'7/- /ua*2*«U wO**T-fiKStt* s 

$gm<DjjW;(DW&, (A) , (B) N (C) ©Hfig^tp (B) <E>&JR3rU— h 
(A) % (C) <DM&&<Dft&&&m±ZH:. 

* h .t ±# §*5SE £ 9 Oft. b < fcv \ BP tb * h f&frft lX'^-« 

y^ife!ft*r^c^-C?R*&$*5^jSfe^SP>^J:oT3B**ix-CV>* (J. Ch 
em. Soc. Chem. Co mm un. , p680, 1 9 9 3) , Ifc, 
?9- 1 9 4 2 9 8^$StC« N #ffifgt£#J$r#|MK LtT h7 7/l/^=3r^>7 
>-^7K^(-feV^TifetS^4=TS^$^"CStE±tc^i-5r.^^«to-C 1~2 n 
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mmx-m— &&&&&&& 5 *^-c 1 & v > t v ^ 5 n^ga s 5 „ 

$ £>K, «RfHB 2001-130911 ^atfi'> U = ^T)V^i/ Y(DWM 
— #M 2001-1 10529 #^|R^»4#0IJ 2001-203197 -S§-£j 

SUMMARY OF THE INVENTION 
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*&mn. mw&te., mmvk, mm^m-^ mmm^mti. wtm&*&m 

m^JH^Mit-r^^TIi, 2002-30249 ^ft&^fc^Sih/tV 

-tr-e*3sw-ett, v/n^^7K y-r— ^ tie— ^ (i) xtt (2) -e* 

[ (R l ) 4 N] + [R 2 X] " (1) 
H k [ (R 1 ) 4 N] ; Y n " (2) 
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2 n^mm^ w&m&^ tt <t v ^mm& 1 ~ 1 o ©sor^ l < m^wt 

^^/Hxiir y — ^m^M u xfi % co 2 , oso 3 xfiso 3 -efei9, 

S0 4 , S0 3 . C0 3 . 0 2 C-C0 2 . N0 3 Xf3:N0 2 T*fc t) % kliOXitlT'fc 1 ? 
, mintt^Utt2tfc^ n= l©^lik = Od>Om= 1 "Cfc t> . n = 

^r=. ^AAP^yftfeffcSo lKl7^=!>iNMtt(t P. P. E. A 
. D. Moor et al. , C h e m. Eur. J. , 5, 7, 2 0 8 3 
(1 9 9 8) IzmZi&fcMi&M^T'^b LT^tLTl^ b & <9 % ^7^7^ 
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BRIEF DESCRIPTION OF THE DRAWING 

nit *mw<D¥mfcmm<v-m<Dmmmmmx*&z> 0 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

^ffli-Sr <h^tt<5|55 o #ij;tte\ C. J. Br inker and G. W. 
Scherer^"Sol— gel Science, Academic Pr 
ess (1 9 9 0), frBHm Tv-y n-y/Ny K7'-7 ^ J , 0fiJX|gtfP^± 
^tt (1 9 9 0) , f^ESF^c ryvu-^/ufe(D#^j , T?*7m&mi (1 9 
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8 8), mm^ ryvu-^vwi^ffij , r^^m^tmn (1997) 

^h!)^ h ^v'v'^ h y y h ^v'v'^ 2 -oi^/w^df v'/l' h V 

^^7>, :7^n,u h y y ^y^/l^y h^rv^^^, ^ 

y f;l,;/x i> >\ h y y ^vl^y b ^ h y m^/^y h ^-^7 

v^^^, i, ( h y y b^v-v-y m 2 -if* d>ym 

h^v^y^) i, (mj^ h^yy^) ^mj-^ 1, 6 

-if* (hyxhJr^y^) ^dr-y-^ i, 4 -if* (hy^h^y^) 
-oi?^ i, 4 -if* (hyxh^f^y^) ^^-e^ i, 2 -if* (v>y 

h^v^^^/^>y 1, 2 -If* (^xh^rv/^f/V^y^) 

% 1, 6 — If* (v>y h^v'T^/l'v-y /U) 1, 6— If* (v^xK 

->y fvUv^y AO ^MJ-^ 1, 4 -If* (v>y h^rVy^A-v-y /U) ^<^if^ 
„ 1, 4-tf* (^x'(.^f^3^) -<^if^, 1, 2 -If* (y h^rv- 

i, 2 -if* (3i h^iy^y ^v^y /u) 3z^v % i 

, 6 -If* h^i/v'^f/Ui/y^) ^^rf->;> 1, 6 -If* (^h^v^y 
^•/Uv^yyU) ^dp-jf;^ l, 4-lf* h^->v ? ^^/^i/y/^) -<^if^ 1 
, 4-lf* (oi h^v^y ^/t^yy A-) 'O-ifyfWsri^ts^ r. 

^OT^HatMi Ltwitf, y*y-/K 3i^y-/K 'fy^o 

t° U > ^ y =1 — /l^E /7°a tVUx-r/K 7°Dt°yy^y 3 — /u^e y ^ n tvum 
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i-io»i, J;^^L<fto. oi~i. ofta^ffiv^^So 

o &mmAm<DWM&tej%wi/7 ^t^-m^n L^/wt-e o . o o 1 - 1 bras 

, J:D^t<ilO. 0 1 — 1. Of&fitfS/Bv^atS,, 

W57/^- /K©»^c<otfiffl-e*> 9 , #*l< f4M.a»fc> i o o°c-?&5o 
u<«3 o#a»e> i oHfr^a^^n^o 

xv/ 3 y^n-7h^77^- (GPC) SrffiV^y ^u^&Jf-efi N 10, 0 
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oo-i, ooo, ooo-cfc5o ^mfcmm^mmmt ^xm^x^m^ 

roi 5l:tTHe>*lfc'y'D^tyjKll -r— ^ (1) Xtt (2) T* 

— ^ (1) na^c: (2) ^£tb-cv^R i £ ttii, y^/i^> ^^/u 

£ x n— yntVl^S. i s o-^Pt°^I, n-^vl^ i so-7'f^| v 
sec-Zf/l'I, n-^<>^/l^ s 2 -y ^A^^/Ug^ 3 - y^/U^vl^ 
, 2, 2 -v^ ^/K^a t°/l^S N n-^drV/L-£, 2 -y fvI^Vfvl'g, 3- 
^f/^yf^S, 4-;*^/W<;/^/l^ 2, 2-v^^/l^^/^^ 3, 3 
-v'^f/^f^l, n-^^f/uS, 2 -^^-/^^ri//^. 3-^^/1^=^ 
^;l^S, 4 - ^ 5 - ^ f/^^r->^I, 2 , 2 - ^vl^<^ 

5vi^S, 3, 3-^^^;^^/!/!, 4, 4— v^5vW<:/^vU;£ N 3— 
/i^^^/i^S. 4 -xf;l/^yf;H, n —Jrt fVug. 2 - * fVW-^^/l^ 
% 3 - * ^/^Zf^/\^m^ 4 - y ^/l— ^/Ufi, 5 - y ^/W^fvl^ 6 - 
y f;^^f;bS, 2 , 2 - v>y 5vw^3^> vug, 3, 3 - ^/W^v'/wS 
„ 4, 4 — J-JV^ dr->-/^£ N 5, 5 -v>y ^-/W^-^/^g. 3 — zc^/U^^- 
v'/l/I, 4 — ^^/l^^vvPg, 5 -xf ^driz/l/i, n-y— 2— y 
3— y^/l^^^/l^ s 4-y5VW*-^fvu£, 5—^^-/1/^- 
^^/i^S, 6-y J-jv^rtJ-jv^ 7 -y f^^f^S, 2, 2-v^5vi^ 
T'fvUg. 3, 3 -v>y ^/W^^FvUg, 4, 4 -v>y ^/t^7^/l^ 5, 5 

6, 6— 77f^7^f^S, 3-^^-/^:7^/1^ 
4 —^^-jV^-ff-jV^ 5 -^^/W^t/^vUSk 6 — ^^/W^^/t^, n— 7* 
^/US, 2-^f;W^l, 3— ^^/uy= sum, 4 -y ^/uy =/uS, 5- 

y^/uy^/u£ N 6 -y ^/uy —/us, 7 -y ^/uy ~/ug, 2, 2-^y^/u 

7i-^^/US, 3, 3 -v>y ^/M"^^/l^ 4, 4 -v>y ^-/u^-^^/u£. 5, 
5 - >>y ^/l^^^/t-g, 6, 6-y7f/^^f^I, 7, 7— v^^/tod"^ 
^vl^X. 3 — ^^/lod-^5vu£ N 4 — xf/^^f/l^S, 5 -^^/Uxf-^^/l'g 
„ 6 -^^/L-^-i7^/^£ N 7 -^^/W^fv^X. /U-£ N o-ND/i/i, 
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— (i) t/TtR 2 iLTtt, fcmm^ t^m, ^/^m. n-^n 

t°/US. i s o-7°PtV^ n-/f/H, i s o-^/l/£ N s e c 

n-^^^vUg, 2-^^Ao^/Ug, 3-^^vK/fvl^ 2, 2-v> 
^nVfu n — 2 - ^ f/l/^yf-;US, 3 - ^ ^vl^O^ 

/L'S, 2, 3, 3-v>7<^vl^ 

f/V'l, n -^-7°^/US> 2 — * ^vW^^f v^S. 3 — ^ ^/^^r^/^S, 4 — 
* ^vW^ 5 - ^ ^vw^3r ^/I'S, 2 , 2 - ^/l^^^/W^ 3 , 

S-v^fvW^^/Ug, 4, 4-v ; ^^-/^^5 : -/US. 3 -^IM^^/US 
> 4-^^/^>^/^£, n-^^/Ug. 2 - * fvW^fvl^ 
^7°f^S, 4 -^/l^T/^vt'S, 5 - 7< ^vW^7^/Ug N 6-^^/^ 
/I'S, 2, 2 -vM^/W^v'/l'g, 3, 3 - ^/W^3rv'/l'g x 4, 4-v> 
^f/^^^Ul, 5, 5 -i/^^vl^^v^X^ 3 -^^vl^^v'/l'S, 4 — 
xf/I/^^rv'^I, 5 -xf/l/^dri/;^ n — 7 ~^3£, 2 — * ^/V-Jr? J-JV 
3-^^v^^^v^g. 5 -^5vM-^5vUg, 6 

-^/I^^A^ 2, 2 - ^ ^vW^^vl^ 3 

, 3 - =f-jv^-f^-/vm, 4, 4-i?* ^-ju^y^-jum, 5 , 5 - v 5 ^ ^/I^ 

T7°^/I^ 5 -^^/W-^^vUg, 6 -xf/^^f/Ul, 2 — 

3-^5vl//~^£, 4-^A-/— 5-^^/1^/— 
6-^^y-/uS N 1 — * f-jv J — /u2£ N 2, 2 -v^^vi^^^/t^ 
3, 3 -v^^/W^^v^S, 4, 4 -v^^v^^^S, 5, 
t^f/l^S, 6, 6-^^^/^^^/^ 7, 7-v^?vl^l-^^/t^ 3 — 
jv3r ? ^- 4 -^.^/i^j-^^/^fi. 5 6— 

7-xf-;i/^-^^/uS s ^j^/i^. o-hU^S, m-hyyu£ 

1^**^(7) lj@3m2flI|^±£7k^g N ;>< h ^ h n-^P 



11 



-f/Utf-df-v'g, y*/t^/L^ Tir^/^S, ^nt°7f--/u£ N ft^KB&^ftfc: 

— (1) i^-TXfi, C0 2 , OS0 3 XttS0 3 -(;-fc5 0 

— ^ (1) ti^M»7^-!)Ati: Ult ^mfrY^^J-^T 

gg®?^ h^^^/^r^-^^ N ygg^r- f>^y ^A-ry^-y^ 

ifh7^f^7y^>)^ aifh^^wy^!)^ ^hyy^/i^ 
f/i/xf-yury^-^^, gg^ hu ^f/i/xf/i,7^=[)A, -fyig^hyy 

>7^. MM) ^f^7"D t°^7y*x^, ymm b y ^f^7°n tvury 

^f/^ntVi/7y^-7A, f ^ y t h y ^ f-^7°o t>7 y^e- 7 

y^wwy^^A, 7°n t°tvi h y ^ g§ 
lh!i^wwy^-7^ 4 y%&m h y ^Wf^7^- y a. -g- 

y^Wf;u7y^=7A, t^^yi K y^f/^f^y^e 
-•7^. 7='7jy-^ h y ^^-/uy^/ur^^-xir7A N lih^f^Wy* 
-!7A N ^fy^f;^yf;u7y^x7^ ^hy^f-/^y^7y^ 
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h y ^f/^ywy^t^^, ;3-y y >^ h !i^Myf^7^-^A 
. f^yt h y y f/i^yWy^^^A, HiFD^f/Kyw^- 
dfsfe h y y ^/u^drix/i^rv^— iiMJ^f/^^ury^ 
T'n t°tyi h y^f ;^^y;u7y^=^A, mm h V y f/^#y/v 
7y^>)^ -Y ygg@£ h y ^f;^^^7y^^!>is, wra^hy^/^ 

y y ^-/^df-v^/ur^^E-— ;*-y y yg£h y ^f;i/^i//U7y^-!>A, 

h y y f^^^^y^e-^^, fL^ h y y 5vw^vvut>^~^ 
a. ^iH^fWWy^^^A, ^h!J^f/^f^7y^!) 

t°^-v^ h y y f/^ywy^e^^A, ig^? h y y f;^7°f^7 
y^=^A, ^ yii h y /i/7y^-i)i., ^^mhv y^/w^* 

W^-^ A, tW^M) yf ;l/^f/W7y^^[>iN, ^^r^y^hy 
^fWf/U7y^-!)A, ^ yt ^ ^7y^ 

^yi h y^fWf^7y^-^A, ?L^b ^f^^wy^-^A 

\ h y ^f/^f^y*-')^, h y y-^A-y-y fvy-rv 

^e^r>A N ^ypg^hyy-^/i^y^/uxy^E--^^ ^f[gfe h y y ^vi^y-y ^ 
^7y^=!)A, tv^/u^ h y y^/i^y f^y^^i)^, ^^-?-y^! b y y 
f^^Wy^-^, ^ y i h y ^ W ^ f ^7 y*^ a v 
yihy^f^wy^-^A, fi^h y ^f/^wy^^^A, 
^flhy^f/M^y^-'?^ h y ^ f =;u7y^ = a, 
t°^-y-^h y y ^/i^y-/i-T^^-^^ N ilhyyf^y^^y^^A, 

yi§^ h y y'f;M-/l/7y^-7A, h y ^f;M^7y^^ 

% tv^i h y ^ f^y ^/wjy^ = a, — *y->-m h V * f^/ — ^7y^ 
= t ^ ^ yi h y ^ f;py ^^7 y ^ - ^ a, f^ythy^f/w-^ 
7y^^A, ?LKhyyf^/-^7y ; e^'>A > ^ify^W-wy 
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^Mjxf^jy^^A, tv^t^ h y xf ^7 y^ = !) A, ^^ri^> 

i^f/i^h y ^^-/!/t^^xi>>a s ^^^fvi^h ijxf^y^xr)^^ 
^^^^ h y tvu7y^^!>A, ffESMTVu h y zfu tv^r^^-— 

BMfvi' h y -7° ci fc^^y^x^A, f-^ h U wy* = A, =¥ 

i^f^by^^y^x^A, ii^f/^hy/wy*^^^, ypt° 
ty^f/H^y^'Wy^x^A, h y ^/i^t>^=^a, 

yi^/f^b ^f^7^-!)A, f h !i y'f ^7 y^x A N 

\*s<jum*=7-/u h y ^/i-t^^-xi^a, ^^-f-y^^/i^ h y y^7y^^ 
^^smtvu b y /wy^-!>A, ^yj^^^-^h y -f^-^r 

y^-x^j^ fL^fvu h y 7Wy^x^A, »f;^y^ywy 
^-!>a n i^^A- h y ^^/ury^e-^i^ yat^ytyf/^hy^y 
^/ury^E-xi^i^ pg^^A h y-<^7VKry^-?A N y»f/i/hy 

^^/l^T^t — <7A N tfi^ h y ^yf ^7 y^ - !) A, fcWl^ggM^- 
h y-<y^7 >^exn7 a, ^^rt yi^ h y ^yf ^7y^ x -)is, ir 
^^yi^f^.b y ^y-^vi-T'y^t— T^^^fvu h y-<^/^ry^e 

Hi^ f ^ f y ^y f^7 y ^ x r) A, ^fm^^^bV^^c^/^T^^r 
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j> y y^ f-^ h y ^^^7^-") a n Or? 

f ^ b !) ^^y;ury^ ^ ^ a, ^f/why^/f^7y^ 

f^7y^--)A, f/i' h y ^^f ^7 y^-^ !) , t°;vum*?-/^h 

y^/wy^^^A, ^^rf y f y ^ w y* - a, 

^/y h y ^7 p f;i'7 ^ x# ^/y h y ^7°f/u7 ? 
a n iLi^f^hy^f/^y^-^A, ^^hyi-^^7y*=!> 
a. h y W y^ ^ a, /nt°ty^f^hyt^f/u7 

^7y^^A, h y wy*- 1 ) a, tyvut^^;n>y 

t^Wy^-!)A, ^fy^r^fyt^Wy^-!)^ 3-??^ 
my-^-^h yt^wy^^-^A, t'tj 5vy h y ^-^f^y^^ ^ 
, ILi^ h y f-^7 y ^ ^ ^ a v »f/vhyy^7y^-^^ 
il^Tvi' h y /^^y^E-^^is, ^□.t^v^^y h y/n/u7y^^ 
a, m^tvu h y / —/uT^e—^. ^ ygg^Tvu h y y — ^7y^= ? 
a, ^i^f^fy/^^y^^^A, tv^t^f^byy^7y^^ 
^fyi^f^f y y-ykTy^^A, t^^yiyf^hy/^ 
7y^!>A, f^yiyf/^yy^y^ 1 )^ iL^f^hy/^ 
jy^-'JA, ^f/^yfwy^-^A, g^iyf^hyfy^y 
^^^a, t°^-y^y f ;u h y fy^7y^ mm* fvu h y x^y/y 

ry*-^, -r yig^^/u h y f^ry^^ ^»f-/^yfy 
;u7y^->?A, tv-^/u^ ^vu h y r-y/L'jy^^ ^ a, ^^-tf-vg^ tvu b 
y ^f-y;vT^^r=- t^^ylyf^b yfwy^^ y^y^ 
f;ufy7-y^7y^')^ iL^f^hyfy^y^^^A, ^'if h7 
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b7 7°ntVU7>'^^A, gg^r h ^ 7°P tVUT £ A N -Yy^^h^ 
T'n tVl^T^^^^A, ^"^^ h 7 7°C2 tVuTV^— 7 A, fcV^^h^T 0 
n tVuTV^e— ^i^. t >ir h 7 tVkT y^-^ !> A, ? h 
7/ntVl/7y^[>A N f * y^T h 7 7°n tVUT y^ ^ !7 A, «fh77" 

zn«7A N t°i-ytr f 7 T'f^T y* x [7 A, gg^T" h 7^7y^->7 

a. ^ysstf f77"^7y^-^A x h^^/i/Tv^-^A, t° 

^yi7h77'Wy^-!7^ t""^^^ b 77*f-/>7y*= !7A, ?L^7^ 

h7^7y^-!)A, »f/i/ff7^f^7y^r7i, N fijfc^M^/y^ 

H =7^,VT^^~ fl5t®M5M^ h77°n tV^T^^e^!7A % flfE^ fvL- 

7f7yWy^-!)A, ^ ^^X/UJfc^Sfe-T h7^f^7y^i7iN, *9 

^^^tyirh7 7'f/i/7y^-7A> x^y7;^yi7h7 
^Wy^-^A, -xv^ y^^/^/iNy^T 1 h yxf^y^x r^A, jc^^t./u 

TWU-^vgg'T' f> ^yj-jUT A> h/u^^-^/i/^y^^^ h7^f^7y^ 

h77°c2 tvy-r^-^-—?^ yjv^^^jv-foismff F^yf/vry^x^ 
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HESUfctr;*^ b 7xf;k7^-7A, Hil®^7h77'nWyt 
= 7^, Sfi£i^fh77'Wy^7^ Mt^7K^-r h9^f^7>* 

= 7^ ^t^T h7^f^7^-^A, ^i^fh7 7'oe/l'7y^ 
7^ M^7h77Wy^7A, K»**f b 5 ^ f ^7y*=!>A 

f7A, ^^it^Th^^ry^^, ^7^7kif b7P<wy 

^7^-7A^ v^^^^TK^ h7^f^7^*=!>^ Mfh7^f^7 

UO. 0 0 1 ~ 1 Ofi4£|S=fc "9£?£ L< liO. 0 0 5~5M:g&. L 
<f±0. 0 1~ lMA^X-hZo WM'ik. 0~100°C. 1 0 P a ~ 5MP a <D 

mx 10^10 r#wh*hsi-5 n t \z x r> y -^—frtefllit^fb ltc g ftov- 

□ dr-^>7jf y T-|r#5r t^tfcJ^So 3EUlwtf>£:€\ _Lf£#M4^T7;'Vn ^-7- 
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n-^^1hV N -fy^fy, n-^7^>\ 2, 2, 4 - MJ y > 

J©JK&Kfl^*SSi8iR. ^^V, h/i^y, ^v-v->\ i^/w<^v % 

y ^vl^O-t? y f^xf/ktyfy, n — :/cz fc!7W<:/-£:/ N y^o tvu 

^;xif>\ v^^vw^if:/, -fyyfyw<yify % MJxf/w<y^^ >>-f 

hV, ^f^xf/^fy, yf^n--/Pt>^hy N y^/Un-^vW?- h 

>\ ^wy^WFy >^ n^=3riJ-y >\ 2-^^-y-yy, y^/^>^ 

tr^^-y-y>\ 2, 4-^y^y;/ty Tir h — ;l/7 ir h >\ v^Tir h l^T ;V 

=»— 7th7i/y ?=.i'?-*^t£}£<Dfr hy^il, jx^/^— 

y ^/l^v^^-^-^y, OL*f-\/i/Sf y 3— /wey — n — y'^Acc— -r/U N a^u^-y 
y n — /i^E-y — n — ~^vvw:x.— yvi^ if yy^' y ^— /u^E-y 7x-;ux-f 
/K xf yy^'y 3-/^y-2-xf;i/7'fyi/x-r;K xf-yy^y 
is-fzf-jvau— fvK yxf yy^'y ;i/x-r/K -^^l^vyy 

=i— /i^v^y =f-;v^— x/K v'xf yy^y 3-;^7xf/i/x-f/K iy=^J-u 
y^'y n-yuyxf/ux-r/i', -yxf yy^y =i— yu^e-y -7°c tvi'x-fyy 
v^c^i^yy y in— /uiy^n tVux-f/K v/xf yy^ y n— /WE-y y^/i^n 
— tvK \y^J-ui/<7' y /yi/^^/n— fvK rF7tKP77y 2-y 
f^rb7tKn77y, /nfyy^y n-;^y^f^x-f;K 7ntV 
y7"y n-;i/yy.^;i/x—f;K 7n fyy^y ^-/u^/xf ;ux-f/K ~? 
n fl/y^y zi— /u-^x-^/n— f/u > 7p t°i/>y y =t— /i^E-y 7n tVi/x- 
tvu, t°yy^y □-^y/a t'/ux-f/y 7o tVy^y 3-/^/7 
^/n— y7n t°yy^'y 3-/i/yy f ^x-f/y yyatvy^'y^ 
— /u-i/zn^/n— f/K y7°D t°yy7'y n-zu-yT'n t>x-f/y V-zfu fc° 

% g^^zn^/K r-7'fayny r-^^^7^ by, Hin-7ntVK 
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> g£g£xi^Ix^;/y xi— /WE-y y ^vUxz — yvK ^y^'lj 3-/!/^ / x 

^Vl^— 7VK g£I£^x^t^^y x— /WE-y y ^/Uxc— ^/K. g^-^x^l^ 
— /WE- y ^vu, gl&S^^ U ^ ^ y — /WE- / n - -f^-jUaz— 

tvK IPK^b ei/y^y / ^f/ux-f /k ^iyotVy^i)3- 

i^yn t'u^sfy n— /WE-y xf-/i/x- 7VK BtSlv^t 3 tfuy^U xt— /i^ey 

z^*=t ;VWfeWk, N-^WWU', N, N-^fWAT^F; T 
tf7 5F\ N-^f/U7th7$F\ N, N-^^7th7 5K N N-y 

h\ ^M7y 1, S-^n^v^/^K^^if^^H^^^^^tf 5r 
^Tftri s 5 0—9 9fi*%. «fc L< ti7 5~9 5 £*% £ *5*-C*>5 0 
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, ^/nt^t7*y T\ 0^L<«, 5 0-15 0 

Sr^fc: $ -fr 5 fc * (D^XS SrIS! it § 0 SrfjSfL $ -fr a fc OJpfi&xa-C 

, $f^L<«l 5 0~5 0 0°C, ct9£f£L<tel 8 0~4 5 0°C^OHft^^ 
iOBBt^fi, ^L<ttl~3 00^ <fc 19 0* L< f± 1 ~ 1 0 0 5>T-fcS, 

LTiifiro. 7~5GPa x 3lttf i Lt 5~4 OGP agl©t>©^# 

fbtLSo m« N aur^y =1— ^w^^fcjitewsshKy ^— »t-c, 

05~2GPa, 0~4. 0GPag|y«/^Ii:i: 

tSii: t^:©- ot^5„ *^K©#7L|^m^^j!flJ^%%fflV^reraififegdK 

*»«*Wb*v^yt*^*J^II*§l#fir-ri:V^5lfflJH3^s*)5o 
* £ fc««5St&RUHKv ^it^m^^r 5 fc * \zl Z. <D «fc 9 3 1 * @ - £ 
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01^*3V>Tx £jKltt> S ilE SOI (S i • ^-V • 

S i S i G e a A s 9?* 0^^^flc3&K 

MflM&SU&3^ 5, 7, 9, 11, 13. 15, 17<t, ^TJB^BfHI&ftBU 
, 6, 8, 10, 12, 14, I6^f n ATB0£ISUl0Jimif6*JR3a>e> 

ft_hJicoiE^p<^ew^^ i 7 £T^ia^Ji£jii^H§^-eM i , m 2 , m 3 , 

M4, M5, M6, M7, M8i^ c MTM<D If TJ|<0JBIflil6iHR4 
JlOiE^JlOjira^m 16lf© If T® Srm^B&^-CV 1 , V 2 , V 3 , V 4 
, V5, V6, V7t^ 0 V^otf^^JRIEj&Kltel 8 i: 2 1~2 4©#^ 

LTV^o =i>?? hyy^2 Oft', £^l^»ft±®}C?F^$tLfc h7>^^ 

<DZ.h^n^T 0 iiST, Ml~M3^ci— */HEIH % - M4 i:M 5 5r>^^iS^fe5V> 

«^<7)^^ttfi, IE^J10®^lfe«3, 5, 7, 9, 11, 13, 1 
5, 1 7, %LWTm<Dmr$WMim4^ 6, 8, 10, 12, 14, 16©^ 

m*-l~£. Idli (Ml) (^JlPfl^lll3^^P^<D#7LSm$:fflV^TV^5^ 

71 (VI) ^jlr^^4«^0^(D^?LKIl^fflV^TV^5^, ^Mga^2 
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^4 6 0 g (Dm^WSLK. 0. 0 5Sft%0DffiH7kSSSR6 0 g Sr^Px.. 2 5°CT? 

4H#(SH*#iU =-^#y^-<Z)^*/— /H&*£3r#fc 0 
=r hv^ h*-i/^7>-6 0 g^t>7f^ h V * f^V7^3 0 g 

4 0 ^/wr 5; ^tk^^ 1 0 g s ^i^tK 6 4 0 g Rxf^py — /u 1200 
go^»Jnt, 7 5°c-c4B#iBiflt#u ^— o^y — 

Mit#J3 (IIW; < t5v'n^ty^!Jv- -©Stag) 

2 8SS%TV^- = TtK^^1 0 g % mWk6 4 0 gM^^/wH 2 0 0 g 

7 5°c-c?4n#fyjaM$u v-y =— ^TKy-^— ^^^y— 

SijfiMi-C^feixfc^o^^y-r— ®K6 5 o gii5li%i;7 s nyif 
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X 



~7vU7 0 0 g & 2 5°CT^Px.fc 0 £ 1 H#IH1*# Lfc<B*> % SJCS^fe* 

4 0°CT«JE»iHlL^^Sr7 0 0 gt#fc 0 m«r, * t°>:n-^-£ffiiNT, 
1, 5 0 0 r pmtl^HI«Kif U8^yf 7x-^-±l:^HLfc, 

hT'u— h£IBV> 1 2 0 o C2^W[II^Ufci:#<7)l^i¥«8, 0 0 0 At? 
fcofco rtL^2 5 0°CT?3 55-ra^I^s ^ y->^"— 7>^fflV^lifiMT 
4 5 0°Cfll$f B 1WUc o r<£>£#<7)J^Jpte7, 2 00ATJ5of:„ ^(7)J; 5 

\zvxm^titimp^m<Ditmm.m^ 2. 2. #tswi6. scpa^ofc 

0 rrt-#f) H^ttefu»iSr 2 3 °ct? 300 hqm ufc^, _Lie t mm<Dxmxf& 

<itmmm> 

ll(l*«CVil|^t 4 9 5-CV^fA (B*SSMtti) ^fot, 

g mfcrn?' o-7m^cv j£T?aa ^ u fc 0 

MMM2 

1 6 g^t/^n fc 0 l/^iT'y n-;^yyDh>x-f^3 0 0 g£2 5°CT?^B^L 

tifci*i»ttii$ii, 2. i. wi±mtes. 5gp ax3b-Dfc 0 mnmi t 
mmm 3 

mmm 3 ik g c5 mm%mm : r h97* tvur ^^e- ? j±7kmm 1 6 

gS.t>*^°n t^V^'y n—;V^/7xn. tVt^n— 2 5°C"e2 0 0 glNZLtl 0 
^T<75^^ lB^^Lfc^^ S^^^4 0°CTr^JE«ISb^^^2 0 0 
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g#fc 0 m$r, mmmi tmm<Djjfex«&i&Lti 0 ^cox^^^xm^^tz 
mttm<Dstnm.m-±, 2 . 2 N #tw«: 6 . 3 g p a xh o 7t D hj^j 1 ^ 
ii3o B^^-tt^aij^Lfc^, ^< mcmm^mhfitc 0 

M3tM 1 -C#P>nfe^n^^7jf y 5 0 gi:i OfiSroj^^tf^^ 

— 0 0 g & 2 5°C-e*P^Lfc 0 4 0°C. 1 Bf FbI^ LfcCO^ S*Sil^<§: 

JglLfCo r©i 5^UT?f^$ti,fc^llI(^lt^SW. 2. 4, #t£TO;8. 
7GPatfcofc 0 HJ£0iJl i:PJ«^ 3 0 Bm^^'M^^ti^, 3i<mCVo 

5 

Mif#*J 1 -C#bnfc->n 3r-y->-?$y ^r—mWi6 5 0 gC5 p - h/^^ 

y/ntVux~r^7 0 0 g^2 5°C-e^[I^fc 0 ^<D^ l^mmW^tKDib, 

m<Djf&:xj&imLtz 0 ^(D£?K\^xm&ptifcm^m<Dikmmm^ 2. 5. 
smmw: 7 . 0 g p a Tfcofco njfiM 1 £ 3 0 0 mzm&&wj£\^±& 

3K5f^i 2 co^^ lkgC5 h 7 -f^-iVT AtK^'^ 1 6 g 

Rt>^n t°lx^^y 3-;^y/n tf/l^n— 7VU 3 0 0 g £r 2 5 0 C-e^P^Lfe 0 4 
0 °C, l n#|RHt# Lfc SU&a'&WS: 4 o °C-«J±2M L&*Jafc£ 3 0 0 g 

#fc e mmmi tmm<D^mxj^m^ti 0 z.<D£?iz^xMf&£titz.m 
mm^tm-mm^ 2. u m^mt±s. 1 gp axi>^tc 0 mmwn tmm^ 
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maw 7 

m&m 2 (omm ugiao m&%mm^ * t-ast >^=-^^mm 1 3 

g-Rtf^n fc'UV^y n-z^y/n fcVUoc— y"/U3 0Og^2 5°C-eA0^Lfc o 
lB#ra«#Lfc<£>*> % BJfem&V0&4 0°C^J±^tbM«c£3 0 0 

g#fc 0 rti^, ISNiftli fcPI«o^fe-ericJI!lb^o ^J: 5KLT7FM£nfc 
1:3 0 0«te4W4«ri||£Lfc2S, ^< 1^ C^^#f>tbfc 0 

Mit^J 3 <Dm& lkg|:5 m&%3rm h V fvUT V AtK^ 2 

5 t°l/^i/U 3-;^/yntVi/x-r;^2 5°Ctr2 0 0 gSn^fc 

„ *©*SlH#W*#Lfc<B*>, RJS^&fc 4 0 °CTD£J£^g LMr#££ 2 0 

fcMiJIIIOJtfim^te. 2 . 0 N #t£ W 4 . 3 G P a X'fo o fc 0 USSM 1 <b |S] 
06afe0»J9 

3 Ikg!:i0 fift%fL^r ^ 9 ^AsT V J*i£&m 1 5 

g&V/o^W'^'J =— ^//D fcVi^— 7vu2r2 5°Ct?2 5 0 g#[J ;tfc„ 
t©tf l^Wbfc<7)^, «: 4 0°C-e«jBEj[|«lU^S9t*2 5 0 

g#fc, HIMl ir^O^T^J^Lfc ^<D£o^\_xmf&£fttc 

t&ftWUOitti&mZ* 2 . 4, 5 . 3GPal?fcofc 0 1 £ 

itmm i 

m^mm^t^s, ttmmw. 2. 4 N #14^3. 3GPa©i» 
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ittfcfcl 3 

5ll%Iftr h7 7°n tr/WT^*=^^7K«SKl 6 gMflfC, IPItt<Z>ifcff£ 
SrH^bfci:r>5> Jfcfli****, 2. 4, #W L 8GPa©i»#5 
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mi 







^ EH 1ST 7 >^E~ 0 Aig 




(GPa) 






i^tf'JI 


(CH 3 ) 4 N f (C 5 H n COO)- 


2.2 


6.5 


30Bf£%'f±^£ 






[(CH 3 ) 3 (C 8 H W )N] + (CH 3 COO)" 


2.1 


5.5 


30Bf£%t±^l£ 


mmm3 


mmw 


(C 3 H 7 ) 4 N + (CH 3 C0O)- 


2.2 


6.3 


30B^%t±^^ 


mmm 




C(ch 3 )X] 2 (co 3 ) 2 - 


2.4 


8.7 


30B?£%t£^£ 






(CH 3 ) 4 N + (p-CH 3 -ph-S0 3 )" 


2.5 


7.0 


30Bf£%t±« 






(C 4 H 9 )4N t (CH 3 C0O)" 


2.1 


5.1 


30Bf£1fct±^£ 


H^0'J7 


£jii0'J2 


[(CH 3 ) 4 N f ] 2 (S0 4 ) 2 " 


2.2 


5.8 


30Bf£$&ltt^£ 






[(C 4 H 9 ) 3 (CH 3 )N] + (HC00)- 


2.0 


4.3 


30Bf£1*Jt±^£ 


mwi9 


£^'J3 


(C 2 H 5 ) 4 N + [CH 3 CH(0H)C00]' 


2.4 


5.3 


30Bf£%&^£ 


ttmw 




(CH 3 ) 4 N + (0H)- 


2.4 


3.3 


3Bf£^Mb 


tmm2 




[(CH 3 ) 3 (CsHi7)N] + (OH)" 


2.3 


1.9 


5Bf£yMb 




m&m3 


(C 3 H 7 ) 4 N + (Br)" 


2.4 


1.8 


^^^■50ppm 
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CLAIMS 



i. *su*y-istfy^>-\£ s TIE— (l) Xte (2) 



[ (R 1 ) 4 N] + [R 2 X] " 
H k [ (R 1 ) 4 N] : Y n " 



(2) 



(1) 



(Jtit*, R'litiL-Cf MSrf LtiV^it 1 ~ 1 0OiIi^L<l± 

/U^r/umXteT U — /^S&il U X(i. C0 2 . O S 0 3 Xte S 0 3 T^ 9 . Yl± % 
S0 4 , S0 3> C0 3> 0 2 C-C0 2 , N0 3 XfiN0 2 T'fe ^ , k (3 0 Xfi 1 X*& K> 
, mtn 1 X« 2 T'£> n=l<D£#tek = 0 ^Om = 1 T'fc <9 , n = 

2CO<h#fik = 0 ^Om = 2 N Xlik = 1^0m=lT"$)5 0 ) 

6. ^ndrf-^^y Tffi-^ (1) Xf* (2) 



/\s*/umXteT y — A-S^U X«\ C0 2 . O S0 3 XfiS0 3 -^fc>5 > Yfi x 



[ (R 1 ) 4 N] + [R 2 X] - 
H k [ (R l ) 4 N] m + Y n " 



(1) 



(2) 
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S0 4 , S0 3 , C0 3 , 0 2 C-C0 2 , N0 3 XttN0 2 tfc^ kteOXtel-e#5<9 
, minli^ lX(i2t'fei9, n = 1 <D 1 1 (3 k = 0 75^o m = 1 Xh K) , n = 

^«is^®^^r^^m^#^5if nog. 6 xttft jfss 7 izmmco^mfamWo 
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ABSTRACT 

u^^v-^—i^ Tia-^5S: (i) x« (2) 

C (R 1 ) 4 N] + [R 2 X] - (1) 
H k [ (R l ) 4 N] Y- (2) 

(±5CfU Xtt, co 2N oso 3 xfiso 3 -efe!5> Ytt, so 4 . so 3 , CO,, 

0 2 C-C0 2 . NO 3 XttNO 2 T'J)0, k fi 0 Xtt 1 "Cfe "9 > minima 
fi2-?*>«9 % n=l©i:#lik = 0^Om=lffc^ n=2©i:^|j:k = 0^ 
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